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(54) PROBE FOR SPM AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain a probe for SPM having a < 
50&angst; radius of curvature at its front end. 
CONSTITUTION: By irradiating the front end of the 
probe of a cantilever for ARM available on the market 
with an ion beam 24 from the axial direction of the probe 
and radiating an organic metal gas, such as W(C0)6, 
etc., from a gas gun 23, a resolved metal is deposited in 
a line (B). Then a needle-like section 26 is formed by 
sharpening the end face of the deposited body 25 by 
scanning the end face with an ion beam having a 
diameter of <0.5nm within a circle of 0.5^tm in diameter 
(D) after the end face is thinned by scanning the end 
face with the ion beam within a circle of Ijim in diameter 
(C). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the probe used in order to scan a sample in scanned 

type probe microscopes (scanning probe microscope : SPM), such as a scanned type tunneling 
microscope (STM) and an atomic force microscope (AFM), and its manufacture method. 
[0002] 

[Description of the Prior Art] As the former is shown in drawing 2 as a probe for AFM, that by which 
the probe 12 of a pyramid form was formed in the end section of a cantilever is used, and the probe 12 is 
Si02. Si 3N4 It was made. The circuit pattern of IC manufactured by this probe now can be acquired as 
an AFM image by surface scan. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional pyramid form probe, as shovm 
in drawing 2 , even if the irregularity of a sample 13 is strong and scans what has a high aspect ratio, the 
shape of the surface type cannot be known correctly. As for the purpose of this invention, an aspect ratio 
also has a high sample in offering the probe for SPM which can know the front face correctly, and its 
manufacture method. 
[0004] 

[Means for Solving the Problem] According to invention of a claim 1, the major-diameter section which 

becomes the end at which the probe base sharpened from the metal material extended in the protrusion 
direction is formed, and the needlelike section with the path smaller than the major-diameter section 
which extends on the axial center and consists of an end face of the major-diameter section from the 
same metal material is formed. According to invention of a claim 2, an ion beam is irradiated at the tip 
of a probe base in organic-metal gas atmosphere, the metal in organic-metal gas is deposited at the tip of 
a probe base at a line, the major-diameter section is formed, by the ion beam, the circular scan of the end 
face of the major-diameter section is carried out, and it is deleted, and are radicalized needlelike and let 
the tip section of the major-diameter section be the needlelike section. 
[0005] 

[Example] By explaining the example of the manufacture method by this invention below also explains 
the example of the probe by this invention. As shown in drawing 1 A, the probe base 21 is prepared. It is 
the case where the cantilever probe for AFM by which an end sharpens and this probe base 21 is 
marketed in this example is used, and the probe base 21 has a pyramid form. An ion beam is irradiated 
in organic-metal gas atmosphere at the tip of this probe base 21 . For this reason, although the probe base 
21 is not shown in drawing, it allots in focused-ion-beam equipment, and in this example, 
simultaneously coincidence of the direction 22 of incidence of an ion beam and the direction of an axial 
center of the probe base 21 is carried out, and the probe base 21 is arranged. 

[0006] it is shown in drawing 1 B in the state - as - a tear gas gun 23 - W -- 6 aluminum (CH3)3 etc. - 
while spraying organic-metal gas near the tip of the probe base 21, an ion beam 24 is irradiated in the i 
probe base 21 In this case, the irradiation range of an ion beam 24 is 0.1x0.1micrometer2. It is made \ 
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narrow to a grade. It is made to deposit on a line so that organic-metal gas may decompose by ion beam 
irradiation and a metal may extend in the protrusion direction at the tip of the probe base 21 in it. Thus, 
the major-diameter section 25 which consists of the metal sediment is formed at the tip of the probe base 
21 . The length is [ 700nm and the diameter of this major-diameter section 25 ] about 300nm. 
[0007] Next, as shown in drawing 1 C, by the ion beam 24, the circular scan of the end face of the 
major-diameter section 25 is carried out, it is deleted, and a point is sharpened. The diameter of this 
circular scan is set to about 1 micrometer. In this example, the diameter of ion beam scanning is made 
small drawing 1 D So that it may be shown further, for example, it is further radicalized in a point as 
about 0.5 micrometers, for example, considers as the needlelike section 26 whose length is 20 
micrometers. The diameter of this ion beam is 0.5 micrometers or less in half-value width, and current is 
about [ 1.5micro ] A. The place where the place where the center of the ion beam hits is strongly deleted 
at since ion density becomes high [ a center ] in an ion beam 24, for example, the point serves as 
Gaussian distribution sharpening [ which is depended on the circular scan of an ion beam here ] 
beginning to delete, and the periphery section hits is because it is deleted weakly. Thus, the nose-of-cam 
radius of curvature of the needlelike section 26 can obtain a thing 50A or less. 

[0008] As shown in drawing 1 E, you may perform formation of the major-diameter section 25 by metal ^ 
deposition by irradiating an ion beam 24 from it being right-angled mostly with the nose-of-cam 
projection direction of the probe base 21 . 
[0009] 

[Effect of the Invention] Like, according to this invention, organic-metal gas is decomposed by the ion 
beam, a metal is deposited on a line, and a probe with it can be obtained by the comparatively easy 
technique described above in which delete a point and it is radicalized after that with the circular scan of 
an ion beam. [ remarkable nose-of-cam radius of curvature and ] [ cheaply small ] According to this 
probe, an aspect ratio can scan the shape of high surface type correctly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The probe for SPM which serves as more a probe base where the end sharpened, the major- 
diameter section which consists of metal material extended in the projection direction from the sharp 
end, and the needlelike section which it extends on the axial center and a path becomes from the end 
face of the major-diameter section from the same metal material smaller than the above-mentioned end 
face. 

[Claim 2] The manufacture method of the probe for SPM characterized by irradiating an ion beam at the 
tip of a probe base in organic-metal gas atmosphere, depositing the metal in the above-mentioned 
organic-metal gas at the tip of a probe base at a line, forming the major-diameter section, carrying out 
the circular scan of the end face of the major-diameter section, deleting it by the ion beam, being 
radicalized needlelike and making the point of the major-diameter section into the needlelike section. 

[Translation done.] 
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